








Euratom participation in power reactors

CLAUDE RAMADIER Director of Industry, Euratom

EDOUARD PARKER Head of the ‘“‘Power Reactors-Nuclear Plants’ Division

During the next few years the most im-
portant data to be obtained concerning
power reactors will be those gained from
the operation of the first reactors to be
commissioned. Even now, the information
obtained presents considerable interest, a
fact which is clearly evidenced by the
success of the IAEA Conferenceon Operating
Experience with Power Reactors, held in
Vienna from 4 to 8 June 1963.

The European Atomic Energy Community,
one of whose tasks as laid down by the
Treaty of Rome is to further the develop-
ment of the Community’'s nuclear industry,
has realised the need for gathering data
on the operation of power reactors. On
a wider basis, it is Euratom’s view that the
experience and results to be obtained
from the design, construction and operation
of power plants are extremely valuable for
the development of the Community’s
nuclear technology. It is for this reason
that the Community decided to launch a
programme of participation in power re-
actors.

Five power reactors

This programme, initiated by the Euratom
Commission, consisted in awarding con-
tracts worth a total of 32 million dollars
to five of the Community companies
engaged on the construction of power
plants.

These are as follows:

— the Societa Elettronucleare Nazionale
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(SENN), which has built a 150 MWe net
power plant in ltaly, equipped with a
dual cycle boiling-water reactor.

— The Societa ltaliana Meridionale Energia
Atomica (SIMEA) which has built a 200
MWe net plant equipped with a natural
uranium/graphite/carbon dioxide reactor.
— the Société d’Energie Nucléaire Franco-
Belge des Ardennes (SENA), which is
building on the Franco-Belgian frontier
a power plant running on a pressurized-
water reactor and developing 242 MWe
net, which can later be stepped up to
266 MWe net.

— the G.m.b.H. Kernkraftwerk RWE—
BAYERNWERK (KRB), which is building
a 237 MWe net plant in Bavaria equipped
with a dual-cycle boiling-water reactor.
— the Samenwerkende Electriciteits-Pro-
ductiebedrijven (SEP), which has under-
taken the construction of a 50 MWe net
power plant operating on a boiling-water
natural circulation reactor.

The first two of these contracts (SIMEA
and SENN) were signed at the end of 1961,
the third (SENA) in mid-1962, while the
last two (KRB and SEP) were signed
respectively in March and in June 1963.

Carrying out the programme

For their part, the contract holders com-
municate to the Commission all the data
obtained throughout the period covered
by the contract with regard to the design,
construction and operation of the plant.
These data are supplied either in the form

of documents and reports, or are gathered
on the spot by engineers seconded to
contract holders.

The following documents must be submitted
by the contract holders:

— design and construction drawings and
specifications

— operation and equipment manuals

— operational data

The reports contain technical, economic
and safety information relating to the
plant. Certain reports appear regularly
(annually or quarterly), others supply
overall data (on completion of the work
concerned or of the contract after four
years’ running). Finally, others contain
information of a specialized nature relating,
for example, to questions of health and
safety, the transportation of fuel elements
and accidents or incidents occurring
during operation.

The information, reports and documents
thus received can be used by the Com-
mission and communicated to third parties
in the Community by the Commission
with the agreement of the contract-
holders. Certain information can be pub-
lished. It is in this way that the first annual
reports of SIMEA, SENN and SENA were
published.

In actual practice, contract-holders have
regularly submitted the reports and docu-
ments required, copies of which can be
distributed to Community industries and
public bodies, and which can be examined
at the Euratom head office. They at present
make up a total of more than 10,000 pages
of text and drawings.














































































The Dutch nuclear power

plant project

J. S. TERPSTRA, Directorate General for Industry and Economy, Euratom

The contract between Euratom and Samen-
werkende Electriciteits Productiebedrijven
(S.E.P.) of Arnhem was signed at Brussels
on Tuesday, 2 April 1963. This contract
governs Euratom’s participation in the
construction and operation of a nuclear
power plant to be built by S.E.P. This nu-
clear power plant, the first in the Nether-
lands, will presumably be situated in the
municipality of Doodewaard in the Betuwe
district, where S.E.P. has an option on
a site in the unembanked alluvial land
along the right bank of the river Waal
(see location map). Among the many
advantages which this location offers are
the certainty of a constant supply of
cooling water, good building land, a central
position in relation to the Dutch national
grid, moderate population density, etc.
It is hoped that operation of the plant
can be commenced in the spring of 1968.
The design of the nuclear part of the
plant is being carried out, with the assist-
ance of S.E.P.,, by IGEOSA (International
General Electric Operations S.A.) of
Geneva, with whom the relevant contract
has already been concluded. One of the
main stipulations of this contract is that
both Dutch firms and the nuclear industry
of the Euratom countries shall be allowed
to collaborate on a large scale in the con-
struction of the plant and the manufacture
of its components, including the fuel
elements and control rods. S.E.P. itself
will thus be acting as a structural engi-
neering enterprise and will obtain from
General Electric only the necessary know-
how for the design and start-up.

The signing of these contracts means that
the plans for the building of an atomic
power plant, which have been under
study at S.E.P. for many years, have finally
taken on a highly promising concrete
form.
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Purpose

As already stated, the express desire of
S.E.P. in embarking upon this project is
to stimulate the initiative of the European
nuclear energy industry. Furthermore, the
reactor core will be equipped with a
large number of additional measuring
instruments in order to enable extensive
experiments to be carried out in the
fields of nuclear physics and hydraulics.
Thus, besides the parameters which are
customarily measured in a reactor of this
type, a constant watch will be kept on the
neutron-flux distribution, the energy spec-
trum of the neutrons and the kinetic/
hydraulic behaviour of the coolant. All
these measurements are directed in partic-
ular toward the development of better
and cheaper fuel elements with a high
burn-up rate.

Moreover, by carrying out the entire con-
struction itself, S.E.P. will obtain an excel-
lent overall view of the cost breakdown
among the various reactor components.

Reactor

The main element of the plant is a single
cycle boiling-water reactor with a thermal
capacity of 165 MW. This heat is removed
by light boiling water which circulates
through the fuel elements by natural con-
vection. The saturated steam thus produced
(at a pressure of 70 atm. abs.) is led into
a turbine which drives a 50 MWe generator.
The exhaust steam which condenses in the
condenser is preheated to 125°C as feed
water and pumped back into the reactor.
The quantity of steam produced is 256
tons/hour. Of the electricity generated,
2.5 MW is used for driving the auxiliary
machinery, so that the remaining 47.5
MW can be fed into the national grid.

The core is made up of 156 fuel elements,
each of which comprises 36 fuel rods.
Four of these elements are equipped with
the instruments mentioned above. The
fuel rods consist of slightly enriched (2.2
to 2.5%,) uranium dioxide pellets with a
stainless-steel or Zircaloy cladding. The
cooling water also serves as a moderator
and reflector for the neutrons. All the
fuel elements are provided with a ‘‘chim-
ney’”’ to promote circulation of the coolant.
The core also contains 37 cruciform control
rods of stainless steel, inside which are
60 neutron-absorption tubes packed with
boron carbide granules. One of the control
rods will be equipped with a special drive,
enabling oscillating movements for the
study of the transient behaviour of the
reactor. The total weight of uranium in
the core is 13,000 kg and the specific
power is 30 kW per litre of core volume.
The estimated average burn-up rate of the
fissile material is 13,000 MWd per ton of
uranium.

The cylindrical reactor vessel has an
internal diameter of 3 m, a length of 11 m
and a wall thickness of 10 cm. In addition,
the inner wall is lined with a stainless-
steel jacket 12 mm thick. The weight of
the vessel, including the cover, is 120
tons. Besides the actual reactor core,
together with its supporting structure,
the vessel also contains a steam/water
separator and a steam drier. The reactor
building is equipped with a pressure-
suppression system, which in the event of
an accident condenses any steam escaping
from the reactor.

Euratom—S.E.P. contract

The construction cost of the power plant
is estimated by S.E.P. at 95,000,000 florins.





















